Abstract-This paper deals with numerical stability of nonlinear infinite-delay systems of the form y'(t) = f(t,y(t), yfpt)) (p E (0, l), t > 0). Recently, linear stability properties of some numerical methods for infinite delay systems have been studied by several authors (cf. [l-g]). However, few results have been devoted to the nonlinear case. This paper considers global and asymptotic stability of one-leg o-methods for the above nonlinear systems. Some stability criteria are obtained.
INTRODUCTION

y'(t) = f(h Y(t), Y(t -T))> t > 0, y(t) = v?t),
-r < t <_ 0.
(
1.2)
First, the solution of (1.1) is generally smooth and retains the degree of smoothness off? but the solution of (1.2) is usually nonsmooth even when f is smooth. From this sense, (1.1) seems to be simpler to compute. However, ( Some stability results are obtained.
ONE-LEG Q-METHODS WITH VARIABLE STEPSIZE
The technique, introduced by Liu [8] , yields the following one-leg &methods: 
STABILITY OF THE METHODS
In order to study the stability of these methods, consider this related infinite-delay system on Cd
In The following lemma will play an important role in the subsequent analysis. (1 -28)(ae -ai)2 < 0, Vaa,ar E R.
Whereas the above inequality is equivalent to (3.4). Hence, this lemma is proved. ~ll~(G4112 + ~~~+lPll~~~~~~llll~~~~~,-,II I fbz+1@ + P)ll~(~)~nl12 + bL+IPI14q4-ml12.
Inserting (3.8) into (3.7) yields (3.8)
Further, an induction yields n 2 0. (3.10) Substituting (3.10) into (3.9) and using conditions p E (0,l) and p < -pa, yield that
In addition, note that Il4~%4 = Ilewt+l + (1 -QJJII 5 max{ll++lll, IlwJ}.
(3.13) Combining (3.12) with (3.13) yields (3.5). This concludes the proof.
The following studies further the asymptotic stability of method (2.1). For simplicity, continue the notations introduced in the proof of Theorem 3.1. PROOF. It follows from the first inequality of (3.11) that
Further, (3.14) and P < -pa imply that
Whereas it follows from ( 
This implies that
Hence, the proof is completed.
CONCLUSION
This paper deals with the discrete dynamics of the one-leg 0 methods for nonlinear infinitedelay-differential equations of the class D,(o, /?) and gives some new nonlinear stability criteria.
In the future, we intend to work on effective implementation and error analysis of the presented aigorithms.
Moreover, we are also interested in the following open problems (proposed by Professor Feldstein): , y(t) ).
